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(54)Tifle: PHASE DIFFERENCE FILM AND OPTICAL DEVICE USING IT 
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(57) Abstract 

Phase difference film consisting of one sheet of polymer oriented film, characterized in that phase differences at wavelengths of 450 
nm and 550 nm satisfy the following formulae (1) and/or (2) and an absorptance is up to 1 wt.%: R(450)/R(550) < 1 (1), K(450)/K(550) < 1 
(2), Wherein R(450) and R(550) in the fomula are respectively in-plane phase differences at wavelengths of 450 nm and 550 nm, and 
K(450) and K(550) are values calculated by the equation K=[n,-(n,j + n^yi] x d of polymer oriented film at respective wavelengths of 450 
nm and 550 nm (n„ n^,, n^ form a three-dimensional refractive index of polymer oriented film and aie respectively x-axis, y-axis, z-axis 
direction refractive indexes, and d is a film thickness). Laminated phase difference fihn and a hquid crystal device using the phase difference 
film. 
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m m ^ 

{C4bn^Tffl t>n§. &:mmmi)<m^-&^ 400~700 mnJCifel^T. 

&m&y ^ A (i?^Blg^^l® STN(X 7 ^ -y K^s^ 

$4 i L T ^ y ^ - 4^' - h . 4-° 'J tf ^ ;l' 7 ;^ 3 - , rf^ 'J x ;l/ * 
> , 'J - X ;U X ;b t^ > V 7 ^- ;U 7 r 7. f^ 'J ;i- b 7 ^ > ^ l> 

± IE L li Tfe ^ - I^C M O S If M ?S B^H S S ^ ^ R W S 7t :K f c *5 
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- 700 nm»t L < « 400-780 nmiZ^l^^T W-'i^M it ^FiM it l^. R 

Mit^w.^^%Uitiz^^t^f?^^^t?>s^i)<^?>o cn^firfg^ 

7 ^ JlA-^X^mmLX 0 tt6 t. S'JS^S A = 400-700 nmitf 
4 L < {± 400- 780 nm{C^H^T^^lBM;6< A / 4 (nm) t^^^Cti)^ 

;l/At^3|S|.^;6<ffll> ^>ni.;6^ b cD il^l- « H fir ^fe ^ t!c ^ it 

{t-C-ffl^&SA= 400-700 nin{C:tel.>T. if §B L W J^J: 0 ^ O 

^ < ^cC ^ 7 ^ /ci6{C. #F?^5p 10- 68816 ^ fg {C E3 

921 ^^i^fgicii. 'pfi< t hr.mm<D^mm^=?-o:>m^i^i>6iut 
t^-mm(D^mm^^(D o ^^-(D^i^m^'f-uiEoit^^^.mi 
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^;l/A^*,-oTs 450ninSO' 550nm{C :fo {j- -5 fi!:ffi^;6<TIS^ ( 

1 ) S-O^'/Xii ( 2 ) 

R (450) /R (550) < 1 ( 1 ) 

K (450) /K (550) < 1 ( 2 ) 

CS;4'^ R(450) S.aJR(550) W^n^tLiSS 450nin5^C/ 550nni{C 

7 ^ 71/ A©ffirt{S:igM-e*, «9 . k(450) s.c>'k(5 

50) It^ti^'tlW,^ 450ninS.i:i^" 550niii{- 4o tj- -5 S S£ fS] 7 ^ ;l/ A 
©K= Cn. - (nx + n,)/2] xd . n«, n^, n 

l4:^lR]©®fif*T*. i9 . d {i7 ^ ;uA©ff$trab-So ) -eft^^n 

^7 ^ ^ d i L/C *)OT4.<5o 

Cn lti(®if^^BeiSi7^;UA;6Nb/ci:^fe^@M7^yl/A-e*o 

T. 450nm:&a^' 550nni[C :fe {j- I, {±|B^;6<TiSiC (1) ROVX 

( 2 ) ^^/cL. ;6^oPii7k*;6M MM^iiiTT*.^ C 

■r Sfi:^gM7 ^ ;l/Ao 

R (450) /R (550) < 1 ( i ) 

K (450) /K (550) < 1 ( 2 ) 
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[^^. R(450) R[>'R(550) li^tl^'tfRM: ibOnmRlI SSOnmir 
'2>i«^^@fi[S]7 ^ ;UA©®rt&|gMT* (9. K(450) RlfK(5 
50) {i^ n^'tLi&fi 450ninS.J>' SSOnm}:: *J fj- S i^^? leiS] 7 ^ ;U 
©K= Cn. - (n, + ny)/2] xd (5*^4^. n^, n^, n 

l4:^lS]OB{ff^-e*> ^ . d «7 ^ ;UA®J?$t?*§o ) tritS^n 

C2} 450nin. SSOnmRii; 650nin{C 4o fj- ^ |5:|@^;0^TIBiC ( 

3 ) ( 4 ) : 

0. 6<RC450) /R(550) < 0. 97 (3) 
1.01<R(650) /R(550) < 1. 4 (4) 
i^^. R(650) 650nin{r*3{^ 6ift:55-^ffilSl7 >f ;l/AcDBrt 

^/s/^-r c 1 } (D^mmy ^ ;i/Ao 

C3] &S 400- 700 ^m{Cfen^T{4ffi^;0^Mi&g^ic^:VJ^$ [1 
] Xfi C 2 3 ©fe|i^7 ^ 

C4) ( 1 ) iEo®fff$M:^tt^Wt -sffi^^o^y-^-^e ( 

(2) 1 O^: y -^--^fetcSo < if R (450) /R(550 
) (i. 2 y T-^&SCSo < ffi^^®R(450) /R(550) 

( 3 ) ]E(Dm^mm:^^i^t6. 

iS^^ElS] 7 ^ ;bA;6M^^A 6 [n ~ C3) ®fi:ffiM7^;i/A, 
[5] (1) IE©jSfif$M^tt^Wt ^ff 53-?^ff^gfet-2.^ y V 
(JiiT. ^ 1 0^ y -7 -^fe i i> -9 o ) i^oSJff^M^tt 



4 



wo 00/26705 



PCT/JP99/06057 



( 2 ) 1 y T-^litcSo < »5>?0R(45O) /R(550 
) id;, s^m 2 y ^-^tefcSoX S^^©R(450) /R(550) 

( 3 ) n<DB^mM:ij^^^t^. 

TS) ^^^MtttfS^Tab'S [13 ~ [53 Oitm^y ^ J^o 
C 7 3 iiia«^^aei^]7 ^ ;UA^O;U;t u yW^^Wt-S^' 'J ;^ 

-'f'^-h^^t; [13 ~ [6 3 o&^gS7^;UAo 
[ 8 3 Tie-^x^ ( I ) 

Rl R2 R5 Re 



(±fE^ (I) {Cfen^T. R. ~R, {i^n^tL&jZClTk^li^. 
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R2 . 

— C— 0— R20 — 0 — C— I 

II II -f- 

0 0 I 

Re 2 tfcti — Rzs— ^ Y 

*®R,T~R,9, R2>, R22tt^n^'tL545:{C7X^ii^^ ^Noy> 

20O^'fb7K*S;6- ArfiKtl^C 6 -lOcDT U 

^ U - h*fi^ft:&c;/^ /c{i7- b > K ^^m^ S ^ ^ 
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(±te5C (I) {cfen^T. R24, Ri.ii^n^'tmsLiZTKmm^t 

~85^;l'%. TIE^ CIV) Hff^^ti^m^MLM^^ 



R26 R27 




(IV) 




CIO} HUsfiiE0Sff^^:^tt^^-r §ffi^»-^/{)<^° -J (2, 6--^ 
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S C 5 ) o^^@^7 ^ ;u Ao 

cm tl#:fe^a^b* |t;6< 1.3mTT?=*>S en ~ (10] Oii. 
ffi S 7 ^ ;u A o 

[123 A/4fi-e*5 cn ~ cm ©{4ffi^7^;bAo 
C13) A/2U-^-$>6 cn ~ cm ©•tite^7 ^ ;pao 

C14] R(550) Cl2] X (i C13] 0fi[^gM7^;UA 

C15) A / 4 fei A / 2 fe^^l LT^«9 ^ A/4«iA/2^ 

oM;^7&^ cn ~ C14) (Dmmi^mmy ^ Jii^o 
C17] cn ~ C163 (D&.m&y ^ tMitu^mmLX]^^ 

C18] cn ~ C16] 0fi:^S^7 ^ ;UA<hSlfSli:)feM^ai L 

C19] cn ~ C163 (Diummy -i ji^AtKMmM±mtM^u 

^^KMt ^mm^^t CIS] Xit C19J onUitUXli^F]^ 
C21] mMK^mM^Ut^^ V Xv" V y ^ m^m^^Tb^it£?> c 

20] ©nji^«x{±fini7fe^o 
C22] cn ~ C21] (D^m^y ^ Jii^ii&mifzm^^Tr^mm 
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[23] K^mm^B^TT^mmi:^?, C22] (om^Bm^^mmo 

[24} mm&.mmy ju2.t<umnmmu-^^^6 [22] xii [23 

[25] Uic 0 4^ 'J - 4^' - hiaiS] 7 ^ ;u A b § 7 ^ 

;i/Alr^oT. 450ninS.U^' 550nmiC:fe {j- ^ fi:|gM;i)<. TE^C (. 
1 ) 

R (450) / R (550) < 1 ( 1 ) 

[.^^. R(450) S:r/R(550) (i^tl^'ni^g ibOnmRV^ 550nnitc 

^jifcL. :^)^oR(550) /6<50nin2^±-e* ^{4^iM7 ^ ;UAo 

[26] iBTfe^. A/4^. Rr^mmmm^^t6 2^(DmMiz. 

oT. A / 4 LT^ 1 tJc O 4"° U - - Me |S] 7 ^ ;U 

A*Nb/j:^fi:t@^7 >f ;i/AT*-oT^ 450nmS.a^' 550nmi;*3{j- 

^{i^g^^<Tia^ ( 1 ) 

R (450) /R (550) < 1 ( 1 ) 

[I'^'t'^ R(450) &O*R(550) {t^tl^'tl^M: 450ninS.c; 550nni{C 

*?i/cL^ ;$)NO R (550) 100- 180 nin-e$) 'g>li^g^7 ^ ;UA^ffl 
0 1 ~ 4 P > Ki«:S-?0^®Jf©&fi^^t!j iif 

El 6 (l^ife^ijie, n^J;:ZJfitmmi6, 17©«JI&ffl^7 ^ ;l/AO 
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m 7 ~EllOli^l&ffi^7 ^ ;UA©M^^ L. El 7 A / 4 3 
t k / 2Ul Oft^f} ^-ii-, El8«;i/4^i;i/2:Kc!:^*M4® 

te^^^it. EI 9 « A / 4 «ci:<i7feM©Ei9^ii-, miO^tMitU i t 
A/4^3<i:3U^Xx'J ■y^'?SB^S5cDliJ9^i±T^'So I110«|| 
|ffe^J17T*> i>o 

4 « 3 Z/:^-^ xSfe 6 //m^BM 8 xa;^ 6 // A / 4 

U 3 //|S:)fe^ 4 y ^ y ^ h AlOCOm]^. 012«M3fe 

K4/'/A/4R3 //ify //mmmmi //m^m s 

/'/iy]t!}|^ltmM9//;^-5Xg«6omfi&xEI13(i^^iK4// 
A / 4 ffi 3 / /7fct£f(^ll//#^ X»« 6 / /iiB^«@ 7 

H^g 8 / / mm^^mmn/ / if y e o:Sskt*-2.c iEii2(i 

lllfe^J13T?*So 

•r iJ'' 5 7 -e ab § o 

fe^@^^^S;&Sa<^:-/jN$ C i llffl6^'^j:tS.'^;6^b. R (450) 
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/R (550) < 1 ttlUK (450) /K (550) < I V ^ht ^ t t^T! ^ 
-So Mfi^^iStf b«\ $ i^tCRCeSO) /R(550) >ltfiii 
K(650) /K(550) > I X' ^ ^ Z t i<mt b o cn^Ofe^gM^ 

CoT. *^H^iC*5l,^Ttt. '^0: 450, 550, 650nin{I fc^ (j" § ffi ^ 
^@e|6]7 ^ ;l/AO&^MM;foJ:afKjit<£:'?:n^'tLR(450) , R (550) 
, R(650) . SCKK(450) , K (550) , K (650) i^lEt^o 

d CD 7 ^ ;b A^iiii L/C i ^ {C7 ^ ;l/Aoie|S]:^lS] i -etLJcSE^j: 

i^;^|S]i^n(iSii:/j::^(S]0)atif$®^An<i:7^;i/A©li:$di 

(An • d) i'J^i' J: ^ i'J^ Lt^S;0^ C^lTl^-pifilS] 
.hiiiiiJS^S 550nin7?^4|BMR (550) *<20ninJil±S. iZ/X W K (550 
) 7l)<2Qnm]^±^mto i5|S]{i. ii^ 7 ^ ;l/ A o M# 1^ J: o T^-f -S 

S X$i#.^yagTgSi^ (Tg±20°C) Lfcli^ 
1 1 
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•5 L/i^^l^^l^ 9 o 

SOnini -f So 

*^B^(::cfcn{i\ fele^*<Mx^fi{i f/h^ t.^ 1 o if 5> ? E [S] 7 
^ ;^A;6^b^d:'SI4^^M7 ^ ;i/A(i, Tie (A) ^ fc (B) 
^?ifc^i^^^iB|Si7 ^ ;l/A{c: J; o Till, d i -5 C i^&^'mi.^ 

(A) ( 1 ) iE®S^^M:^tt^^-r -5*^^®^ y ( 

(2) 1 y v-^fe {cSo < il5?-?© R (450) /R(550 
) «s 2 y v-^&fcSo < S:»-^©R(450) / R (550) 

( 3 ) jEom^jTmmj3^4:^t6. 

(B) (1) iEo@{ff¥M:^tt^W1- Si^^^^^j^fifeta^ y V 
-■^fi: C&.r. ^ 1 ©^y-7-^feii.>-9, ) ch t©)Si)f$^;^tt 
^^-f Sift^^^jf^^ts^ y (jiiTs ^2©^yv-^ 
feii^9o ) ci:^^^;K^^^^^>tt^$n'l.7 ^ /i/A-e*oT. 

(2) 1 ©^ y v-#fe{cSc)-< iii^?©R(450) /R(550 
) ^m2©^y v-^&{;:ao'<i^^^©R(450) /R(550) 

(3) :^©Sff^M;^tt^Wt-Ss 

1 2 



wo 00/26705 



PCT/JP99/06057 



±fB (A) (B) <D^i^^mfz-tmm(DmtLr. tib^^^^ (c 

) (D) ^mfzth(DT!)<^^o 

(c) (1) iE(DmiJTmmij^^^^t 6m^=ftM.comiJrmmyj 

t 6 t i)- ^ 6 y U y Vm^'^Rt^/X^ijEcDmilrm 

(2) ^iE®)Sf/r^^;^'f4^W1-§ i^^T® R (450) /R(550) 
«^^©®f;f$^;^tt*Wt^ffi5}?® R(450) /R(550) 

(3) jEom^mmif^^^t^. 

(D) (1) jE(Dm^mmijm^^t^^ii^=Ft^(Dm^mm:fj 

(2) ^iE0®ilr$m:^rtt^Wt SK5}?©R(450) /R(550) 
{i^^O®t;f^S:^tt^Wr^ii^?0R(45O) /R(550) J; 0 

(3) 

if 7 ^ ;u Ao 
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^SfifAnii. ^^T® J: 9 ic^$nS C i;^)^'^|^nTl,^l>o (H. S 
aito and T. Inoue, J. Pol. Sci. Part B, 25, 1629 (1987)) 
An^An" a fA 0a H-An° b f b 0b + AnF (a) 
.dC-e. An- A : if 5^?A©@W^Stffs An° b :if5^^B 
©HWIIBtir. fA : m'&^AOmi^mm. fB ; B ©leiS] 

Mi^^ 0A : m^'^ACDi^m^m. 0b : B©!^^^^^^ ( = 

1 - 0 A ) . A n r : mm^mm^-^'^6o -fe(C^SJ/f A n (i A 
n=fAn'' T'*$tl€.o ^^is An" (i-fe'tt^I^^^^ft i 

(a) 'J -7- A, BPHl©m^S^4^ftSf1^ffl {I cfc §^^^5^© 

i g 3j< $ n S C <b 31)^ b . 7"' U > F 11 7' 1/ > K T:- ab 5 C lif 
^L<. C©Ji^{cm. Anr U^^^lZ-^b^ < m^^t ^ c ti^ia^ 

-So 

l^T-e*>^;6<. ©iaiJ^i&fi i LT. CdTWISO, 550nin©<^#x. 
'i.^li.i-r^o c:©^4ffiM7^;UA©cnb©&S«::*5{t5^St/f 
^-en^'n^ An(450) . a n (SSO) ii-^ch. A n (450) /An 
(550) < 1 tm^it^o iim©ffi^? 7 ^ ;^A;6^b/Al.f4ffi^7 ^ ;P 
A A n (450) / A n (550) > 1 § C i « W 9 * 4' < . -pi] 
X. X 7 X y - ;l/ A i ^ X y > 0 S ^ b tl -5 't° 'j :^ - ^ 

- h© An (450) / An (550) (i 1. 08gg «9 . ^Stff©2SS^ 

1 4 



wo 00/26705 



PCT/JP99/06057 



^©An(450) /An(550) ^mE^m§:^m^n tt 6 t . ( 
a) 5^*ffll^Ti!^oa{cS$ tlSp 
A n (450) /An (550) 

= (An° A (450) f A 0A +An° s (450) fs 0b ) / 

(An° A (550) f A <P ^ +An" b (550) fs 0b ) (b) 
C C-e. fi^-/ U > KT* §©T f A = f B i^^f^ i^ (b 
) x^tiJiiTo J: 9 {^*ia^i•^o 
A n (450) /An (550) 

= (An° A (450) 0A +An° b (450) 0b ) / 

(An" A (550) 0 A +An" b (550) 0 b ) (c) 

^{kiz.M 1 i^mt X 0 fium^f£i$.^ (c) ^!:{cffl^,^T^ ^m^m 

S^tkfiliCol>Tttlt L/Co tlis. SlTJiAn" A (450) . An 
' B (450) O^-t^Otc. ffi^^A, B^^©«IS^5>t!t{it*i5 L 

ft L 





A n \ 
(550) 


A n % 
(550) 


A n %(450)/ 
A n \(550) 


A n %(450)/ 
A n »b(550) 


1 


0. 2 


-0. 1 


1. 01 


1. 15 


2 


0. 2 


-0. 1 


1. 15 


1. 01 


3 


0. 1 


-0, 2 


1.01 


1. 15 


4 


0. 1 


-0. 2 


1. 15 


1. 01 



^ (c) urn I <Di$.i<4^ ^ti6 1 A(Dm^t ix^n^'tim 

l~40J:-5(Cft$n^oSlT-{liEO®Jfl^$S:?^tt^W-raS^ 
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a 1 ~ 4 ct ^9 b ;6^ cfc ^ , A n (450) / A n (550) < I tfl 
§0 

^j:^^ (c) ^X<0^mt 6 iEift®ii^5-^o«SfJf&g:9- 
±ia#^{i^ ±12^ (a) <^S{c L3t#^-T?*>l,;6^ ^i&t'SH 

tfz. (a) {::S^' < tJJB^fii^^^A, B©^ P > Ki L 

S':^' < (ffi:a-^A) i H 1 ® ^- y -7 - i ^ fj: -z, ^ 2 
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O ft ^ ^ JE CD ^ ^ M :^ tt ^ W ^ ^ ^ 34 fi ^ ft ® l¥ ;6mS> ^j: I. ^ ^ A 

> 'J hoJi^. ^i^ 'J ^ - 't^" ^> - h - US 

M^omikt^ hit. fx7 X y bnc-s t k o + -^ti i 
>^<^ y v-{c/d:^o d © J; -5 U :^ - - ho^^« 

Ll>^^ J: ^9 Mftfi^{c{iTies^ (d) , (e) 

0. 60< R (450) /R (550) < 0. 97 (d) 
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1.01<R(650) /R(550) < 1. 35 (e) 

. A / 4 S <i: LTff ffl t--5ii^!-fcl^T. 400- 700 nm© it H^It^ 

0.60<R(450) /R(550) < 0. 95 (d' ) 

1.05<R(650) /R(550) < 1. 35 (e' ) 

Lfz^<. H<^5cBtff^® KM (K= Cn. - (n, +n, ) /2] 

xd) \zi^ t-s\.^x hmm(Dmmmm^^-^n6o c©K{i;o<K(45o 

) /K (550) < I coM-^. i^55-?ief^7^;UA07^;l/A®{::^E 

KttOff t Ll>$Effli LTii. mm^ (d) . ( e) O R ^ K ic 
*MH^Ofe^B^7 ^ ;l/A(i, Mai J; -5 > 

'f^ V - *<jtf t L o M ;i U 7 b - h . ^ U i X X ^^ y 
^ - ^' T> - h . 'f. i; U 7 ^ > , ij i - X yb. ij X 7 ^ > 5^ 
*S^^s ij X 71/ > . y J^-x;^x;^.t^ >fj: b 1 ailX 
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^ K ) ^ 'J (.^i-i'yt^^^Y). 'J ( b' - 'J X y 7 n 5 -f 
K-3-hij7;b^nxf-L/>) o,ia^^t)-ti-. jE®7t^M:^rtt* 
Wt^ffi^^iLTf>y (7x^uy;t + -b-'rF) :&0 7t^^ 

'^D-r;l/vl^^S F) > 'f'U (y^^l^>-3-^^D^^->;l/^ly 
-r^ F) ^ yf>^) (ix^uy-zi-y^^j\y^u^i F) ©ffi^^^ 

mU^^^t ^yf^ ^) (7 ^ y n- h y a - 7i!7 i^x >) it® 
±^m:^^^^t 6^^ 'J (7 ^ 'J h U n -x^ U >) 
if {r ^ a c i T ^ ^ ^ tL ^> PS^ $ n -1. ® 7? (i ^j: l<^ 0 
#icjSBJttotlj^;i»^ t.s 'f>Ux^b>i. ^^ (2. 6-i^^f-;l/ 

X^ >®J:b$;0<^ft®67SS%Je(±75aM%mT^tS*-S ^ i /{)< 

^ /c. *m M*: i L T iJ^j ^ y ( ■/ ^ i? a. > - n - U X ^ 
1 9 
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u > ) . t° >; ( i f- 1> > - 3 - 1° i; X f- ^ y ) . u ( 7 ^ 'J p ^ 

h ;l/ - n - y ^ i > ) , i; ( 7 ^ y a - h y ;U - - 7' ^ 
i > - =1 - U >) . 7f.^) tl-t^:^- h^m-^W. 7f.^)x.X7-Jl 
* fi ^ #: , ^ 'J X X ^ - ^' - h ifc M ^ I* . U 7 'j U - h 

y y j:-Xf-JU*S^#:. ^° y j:: X f- 

h"~x7 X y -;u^<t 4->xy^yab2.i-^«^^v'7 x. ~ ji (d mm 
^:^^ji^mii^^it^mtRm^itrm'&^n^^^ y hit 

*^0^©li^a^7 ^ ;i/A©ii^^iei6] 7 ^ LTil?3@ 
^j: fe® {i, ( I ) 




( I ) 




2 0 
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(n) 



Rii Ri2 Ri5 Ri6 

(±fBis: (n) {c^H>T. R9 ~R ,6(i^tL€tL^43:tc7K^JI^^ 

Ri7 Ar R,8 




H3C . 0 . 

R2. 

— C— 0— Rso— 0 — C— I 

II II -f- 

0 0 i 

R22 RD' — R23 — 

tftls Arli^^i^r 6 -10® 7 'j -;UaT*^o ) 
2 1 
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[tm^^ U ti - ^'T^ - h © 30-90^ if fe. ±iSit ( n ) -t: 

U^^ML^'^tl.m^ (n) tL^,#*9ig L^&i^^ b^j: s 

y h^fi^fr. fcci;t>'±isii: ( I ) -es^^ni.7;i' 

(n) -e*^$n^-mi9igL^fi:;i)^b^d:i.=f^ u b io 

llfiSti (J^(T -7- u y K V - i 11?^^ ^ i ^< a ) T * a o 

±IE^ (I) is^XJ (n) Tg6$tl^^<9igL#li(i 

±IE^ (I) K^\^X. R, -Rs (i^n€-ntt5:{C7]<^J^?. 

±iE^ (n) (c:foi>T. R, ~R ,6(i^n^'tL&3i{C7j<^]l^s 
^^ o 1 ~22©i^jl:7K*S^ bSff n^o 

j^*t^ 1 ~22®^'fb7K^g<]: LTii. j:.^;1/S. ^ v 7° 

Dt°;uSs i^' D i/;US^©^^8!j 1 ~ 9 ® T7U + ;l'S. 7x 
l:^7x-;i/S. ^ - 7 X ^;US^® 7 U -yua^&^^ff 

±.1^^ (n) cDY{;::fcl^T. R,,~R,9. R 2 . & 0^' R 2 2 « ^ tl ^' 

n?45:{c:7K^JI?. o r 1 ~22®^ib7X*S*^ 

il «■ n ^ . ^ {[: 7K * a {;: o V^ T « . ± IE L /c ® i |n] C 

©^^(f S C c!:;6^-^-^ §0 R 2 aS. O' R 2 3 (± ^ tl ^'tl^i ^ * i[ 1 

2 2 
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*^*>'Sfgffl^^n/;:Ji-&{c«. iiJ^i&S 400-700 nmlz 

*L<. 40~80t ;U%75<<fc «9 t L 1^0 

^ © ^/T^ {c S ;f> ;^ - 1> - h ch L T (i. Tafi jS^ ( IE ) 




(±IBi^ (I) {C:foH^T. R 2 4& 0^ R 2 b ^ n tl^i tR ^ 1^ ? 

^ (IV) 



R26 R27 




(IV) 
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i^Rt^ / t tz it V ij - - V m.]iSCm ( ■/ U > K >J -7 - ) 

Tiei^ (V) ~ (K) -e^$n^M«9iiL*&>o^^>4'^ 

*S^^^{C:foH^T. M«9iEL*{4 (K) © »J^:6<40~ 75^ ;!/ % "S? 
§t©s TIES*: (VI) RZf (K) -e^$tli>mDiiL^|4;6Nb/d:'S 
*fi^#:JC:fcl^T (K) © «ij ^ 30-- 70^ ;l/ % -i, ® ^ TIBjS: 
(VII) (K) -e^^nS^^9igL#fi:;0^b^j:'l.*m^ft:{C:foH^ 

T. (K) ©iiJ^>i><30~70^-;U%-t?ab 5 fe©, TEi?; (V) Rl^ ( 
W) T^$n^^«9ig L*&;6M^>^d:^i^m^#:(C;fcH^T. (W) © 




(V) 



(VI) 
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(VE) 



(VI) 



(K) 



* feiff ^ Li^Mf4(i fx 7 i y -;i/A (BPA. (V) icmUL^ 

) t\ix^ uv-jiy Jitvym. ±m^ (K) {^MiS) ^^ts 
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cfc o TMit L 6 o yf^ V :^ h t K D + -> 'fb^tl i ^> ^ 

0. 3-2. 0 dl/ g § C t LV^o CtlJii( 

$ b ic s 7 X ^ ;^-t^ 'J 5^ 2 - t K d + -> o y 7 x y > s 

h'j7x^;i/7tx7x - i^^cD^^mm'^M'p. ^w^m^^fz 

;^5^#^m:DffiI^i]$•^i■/•c7^;^A^ffll.^§fc0^^fe^„ ;6^*^57 

J; 0 ^? * L < ffl l^b ti ^ o + t X h /i 4o ij- a /g^ij i L r 
. y 9^ b > ^ p 5 ^ K\ V ^ y^zis-|tfig;6<ffll> bfL-So 
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©njM^J-e* -6 / ^^1^7 ^ U- i^i^;U7^U-K >'7> 
;U7^1y - h^ffl7^;H^J:X7^;b. h';7"^;i/74-X7i - 

ij =i-;l'S|##:^;6<^WLT feet 1^0 M#I^(C«. 3teai®7 ^ 
ibl0wt%2^T;6n? ^ L < . 3 wt%B(T^< J: !9 ff t L 1^0 

•>-hj i i^t'^'S i<^-f n© fc© ^^tr:te*T^^o 

mitt^fs:^ (D^^^<^(Dit^m^&ri^t 6ib<. 7'U>K 
*^H3©&tB^7 ^ ybAti^jc 1 llcOi^^^EiS] 7 ^ ;u o 

s C©ffl3^©/-cJ6{i{iR(550) ^ 50nni;6<M * L < . J; «9 M t L < 
R(550) i 90nm-??^, «9 . # J' A / 4 ^ i L T ffl /c id lOOnm 

^R(550) g ISOnm^-ab !> C i . A / 2 ^ i L T ffl -g, fC 2 
20^ R (550) ^ SSOnmUi) 6 :i tt<mt L^^o 
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j^S 450ninJl(:; 550nin{c 4o tj- § & ti g TB^ (1) 

R (450) / R (550) < 1 ( 1 ) 

[ii^icj^. R (450) S.tFR(550) [t^fl^'UW.^ 450ninS.a' 550nmi^ 

;6^oR(550) *<50ninJiil±T § fe^g^ 7 ^ ;b A ^^ft t 

-fiffi^T^^aiJ^^fi 400- 700 nin{CfeH>T^Mg{5 < 
^^S:iaM7 ^ ;UAc!: LTS^K^r;l/n -X7 ^ ;l/ A $ tlT U 

(#t!F^^fg^ 2609 139 ^^^IRct'OB 2 El) o COg^^ 
-fe;u p - X 7 ^ ;U A {i&|g^i&55^ic0$iJiiO;6<ISilT2fe i9 . 

^S^t!c^W1-a&ffl^7 ^ ;UA (i?ij;i(d:R|tM^gHlS^^B(^fc^ 

;i/D - X (i7 -b f-yU'fb^fc J; S ;6<Di^7K$;6< 4 ~l0%@Sitt a 

l¥^§Fpa^-e*>oT. i^^-tr;Un-X7^ >'U A « 6<] /j; jfef tt 5- 

@^^-ir;up -X7 ^ ;UA{i. #1];^ (fli^K^. 

O^^S^^i i-i LT^ R(550) /6<t^nm©/h$ 0 (T-fe^yb-fb 

m\Z^\.^X\-i. filSS. #(;R(550) OElSl^fO;6<:iL:Tli^ffl± 

Pnl M ^ C 0 -T? . 0 7 ^ ;l/ A ^ {4 fa M 7 ^ ;l/ A i L T fij ffl 1" 
C i ;6<T ^ a 0-^* So L L . R (550) t<^ni:K)iK^ 
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® ^< il t*; * S o 

*§o dCD^^ti. R = An • d7:)<-5im7fe{^*5l>Tft 

0. 60<R(450) /R(550) <0. 97;^)^o 

1.01<R(650) /R(550) < 1. 40 
J; ^3 t L < 

0. 65<R(450) /R(550) <0. 92;0^o 

1. 03< R (650) /R (550) < 1. 30 

^ ^ t L < \t 

0. 70<R(450) /R(550) <0. STtIjno 

1. 04< R (650) /R (550) < 1. 25 

« ® « @ ^ S l>r S @ i * ^ f c « ^ * § S 1^ M ?S ^ ^ S fi { c ffl I ^ 
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■Xr^-yX. mm 450nm&CK 550nin{C :fc {j- § &lSM;0<Tfe5^ (1) 
R(450) /R (550) < 1 ( 1 ) 

Cj5:c]3, R (450) :BlV^R(55Q) [titl'cnik^ 450nniS.C>' SSOnmJC 

*«fc L^ i>^oR (550) 100-180 nmT I. fe^g ^ 7 ^ ;U A ^ ffl 

M7 ^ ;^A±fcRb;6^®Mi|^^:3-x>f > ^' L T SiHf ^tt ^ fS] ± 

Mfi^^j: A / 4 «^ A / 2 1 :9-?SfifS]7 ^ ;UA-^#-5 fci6 

:6>ooi^7K^;6^' 1 wt%HTos^^@e[S] 7 ^ ;v A - )|s ft ii $ 
tl^cDTr. *MBJ©&^gM7 ^ ;U A ^ L^aS LT. h^\'\t% 
^B^Ofi:tg^7 >f ^l/ A ift]iCD^^7 ^ ;UA ({4^@^7^;UA. 

ifegt^-euMfi^/d: A / 4 A / 2 ^^mit^fi t\ ck 0 fill: < 
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*^BAO 1 oOiJBi LT. R(450) /R(550) < 1 ^MtztQ. 

/ 2U'^mMLrj&<o. mi3 0&.mmy ^ Ji2.t^^ (5)(6) 

0. 6< R (450) /R (550) < 1 ( 5 ) 

1 < R (650) /R (550) < 1. 4 ( 6 ) 

AJcA*f L/c|g{caiJ^ifeg© 400-700 nm. »tL<li 400-780 
nmlz.^\,^X\.^-fn(D'^^r ^ (iff ^^^JRIijti-t'S C is i^JC^ 

700 nm{cfeH^Tl>f=n®«Slr h (5 ^ 4^ filg ^ ^ ^ # ^ C <!: 
Tr^ So 

. sMKojii-^'^i L/i. t^£t^t>M^^/mMitmmy ^ Jii^/ 

^7^;l/A) -filial 7t 2^ (ii7t«) c!:^^S;0<. iMiiTfe 2 (i 

iti^^jti i9ogii^tt^<-f tLTi^ Mitu^mmt c t 
dopffoigm, ±fEs!:; (5)(6) ^iifc-rfe^g^7 ^ ;t/A^« 
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5)(6) ^s/c$ fccD-efi. mm&.m^y ^ Ji^ii^^o^^ ^ 

0. 70<R(450) /R(550) <0. 99;()^o 

1. OK R (650) /R (550) < 1. 30 
^ b I:: l!f * L < « 

0. 75<R(450) /R(550) <6. 96;6^o 

1. 02< R (650) /R (550) < 1. 20 

IB S; ( 5 ) S. c; ( 6 ) ^ ^ S 1- 5 ct ^ 4^ 2 o CD fea ^ 7 ^ ;l/ A . f 

4^t>-& 1 / 2 i^sfes.c; 1 / 4 m&u^mm-^'^ ^ c s-tK 
(i^n t>©7fel4 0^j:■rft*^'5os*^ bTo^-e* -i) c<i:{ij;«9M^$n 

d O^Sfe^i^ 7 ^ (i. 400-700 nmOalJ^^5lci3l^T^ 

R=A/4 (nm) ^ Ml^^ & o L L tS. ij< ih . CcD# 

&:mmy ^ jiAtLr]^\.^:^^^^untlxit. (5), 

(6) ^flistn(f#!cpisi±^d: < . ^<Dn^t^i^nmifzt<. m 

*Li^o ^fcs :^^m (D mm &.mmy ^ ji A ^mj^t ^ I / 2'i^§: 
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'^mt ^mmmizr hmmi::umir6i)<. cict. r(450)/r 

(550) =0.5 . R(650) / R (550) =1.5 O J; 9 ^1 ^ 7 ^ 

jv/.(D&.mmi&S:^mmi)K ±iEiC (5). (6) ^m^tti^^m^ 
100%. s*r««a^.6^4^MffiR*f^i L/co z(^m 

^ 2 





0 


A / 2 Sii^Sli^Jg (° ) 


75 


A/4^ii^if4ftg (° ) 


15 



<. ^-Xjfiti 3 %B[T. ^^$liiii^(i85%2(±-e*.6:ii;&<iif 
tLl^o 2 oc7)ft|gM7 ^ -2. d i J: ^ > ^- 

Xji« 3 %Jg^T. ^7fel.^3ii$«85%2(±T*) ^aiftffiM7 ^ ;U 
A i-r S d i J5<ff ^ LV^o 
=&fi[^gM7 ^ yl/AoMi¥(i 1 -400 ;tz m^^'lf * L V^o 

T-$)^N. = (nx - n. ) / (n, - n. ) T^f^L l^taffl^lS 
A / 4 A X 2 fi© J; 9 ^i:-|lllM#p°a-e*tl(i\ 0.3 
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-1.5 om-^'^ ^ ^ t^<»t i^^o # N . =0.5 0 i ^ . am^ 

i!3<mitlfl^'o r.SM#S.T-*n{i\ - 100-100 H^^Z-tf}^^ 
t L^^o C©N. 0Hi^7C®^*nx , nv . n. JiSfjlSKii©it 

OliSlilS^ 7 ^ ;l/ A cifcJj- 1 tfe©Rffi^7 ^ ;^ A0)li#*<Sil 
-refers |g^S//l/2MSfe//l/4i&g^<hl^ofc«^-e 

1 / 2 I / 4 iSSStiUctr* S*^B^©«llili^7 

ilTt^Alt^ -lir/cli^Jc: {i tB It $ ti § ^fe tilt i&S^S J^l? it^ii 3fe 

6h(D. M±^. tt*g^7 ^ mmnmiii^m^. m^mM. ^ 

3 4 
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^# b n 5 o 

$ b {C ^ fc. * |§ 0^ ® 14 IS ^ 7 ^ ;U A (i . 5t 12 ^ ^ g ® ^ -y K 
{CfeH^Tffl^,^■^na l/4&fiK<i:LTt,ffll>l,Cc!:;6<-ei-So # 

t) © T ^ o 

( 1 ) R, KftOiJ^ 

^>nS Ktt{i. 'J ■/ V y - ^Tfe-z. B*5^^ (tt) Sl0 

itp°Dig TMlSOj tci: i9M^$nfc fe©T*^o RffliiAI^T^I.! ch 7 
;I/AS®^^it^-r ^t^l^-eiiJS LTfc ^) . R = An • d - (nx 
-n, ) • d-e*.^o *fc. K It «Alt Tfel^i 7 ^ ;u A 

l*RI*0 5^T-;^ -7'7 ^ -yx^ >^'t5dc!:tcJ:^Hi;^^Sfi?$T 
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*§n. , n. , n. ^^fe. K= (n. - (n , + n y ) / 2) 
* d ic-f-tAt-^ C i {C J: «9 *i6Tl^ -So ^om. SW'<y^ 

-9 t LT^i^HJ/f^ n - (n, + n, + n. ) / 3 g (C § 
■b^^ cn!-ol^T«^7fe7t•<ig*<ol^fc7 'y ^Srr^itT^^ (^) 
7 ^ :n-aM0j^S.=S rr 7 -^Stffft 2 - TJ ^ffll>T. iliJ^i^S A 
500, 550, 590, 64Onm0 S ^ ^ n ^ ii] ^ L . :i CD 4 b 3 - v' - 
OiS:(n = a + b/ A'+c/A* ;a. b, c{i7^-yx^>^' 

^{4{inin-e* §o nx , , nz (i C C T (iiilT O J: 9 J- 

n. : 7 ^ ;i/ A^®oiS||:^(^ojajif^ 

. R(550) > 0 0 c!: tSfif^S^^^ttJilEi L> R (550) <O0i§ 

(2) ^7fe,|^jiai$J^J>'^-XcDaf]S 
B*xilS^§Jis K 7105 r7°5 ■> ^ 0 7fe^6^#tti^^;^^j 

300AJ1 ) l.^ /-Co 
( 3 ) Bi^7K^®?|iJ^ 
1^:^^$ ii-fc 7 ^ ;b AcD^^l^TMJ?^ 130±50/z m i 

Jis K 7209ia«® xf- .y ^ ©s^7K^5^a^'^Jil®^7R$a^:;^fe 
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( 4 ) M^^^m^tt(Dm^ 

B*m^aM©iSS.^ r JNM-alpha600j| 7° o h > NMR{CJ;^ 

MMLtio # t' X 7 X y - ;u A i t' X ^ u ^/ - ;i/ 7 ;i/ 1/ > ® * 

(5) ^ (Tg) ©iiiJS 

TA Instruments1±ISO^ia^ rDSC2920 Modulated DSC Jl J; «9 
m^Lfzo 7 ^ < s tfS&M^M. 7U-^x*/c 

(i f- <y y ® ^ m 1? iij S L o 

( 6 ) m^^oi^m^^^Mi^ 

^ Kv /^ly>i;vy^ K * 20°C ffi PS Jfe S 

(7) 7^ ;p A-feti©ziiJS 

B3:$^fFmis!o^^7tSftT*^jSn^« iru-35ooj j 

IS Z- 8729 (r|B«© L * a* b* m'&^<Do^s 2 mUW. c ±m 
T b * tt ^ 5jc J6 /c o 

(8) 7^ ^UAMiffflS 

( 9 ) it^^^mcOMl^ 
fflS^fi^ SOOnmi L. 53-7fei'i7°vy-^Tr4>l,02^5>^ (tt 
) M0]Sn°n^ TMISOJI J; «9 S ^ n © o 

(10) i^fi^ft^K^ 

3 7 



wo 00/26705 



PCT/JP99/06057 




wo 00/26705 



PCT/JP99/06057 




CF] 



O' ij X ^ b > CPS] . 'J 7 X ^ U y ^ + -t^ K CPPO ] ^ 7 ^ 
Jl^AitLmWLizh(D(DRU50) /RC550) i Tg#i£-e?-ttM# L 

fzm<Dm^mmy3m^^s i^mto cf] . co] . cppo 

) K^\<^ritmnr-i,ty-iJl'J^itimL^^<DX'. CF] , CO] 
oV^T« CA] ^!i>m. m^mit-^itX^&^:^^fzi^(Di}^i^^m 
LT^^fZo ttz. CPPO ] iCol,^Tfc CPS] ^{pm. m^^it^ 



wo 00/26705 



i 3_ 



PCT/JP99/06057 





[A] 


[B] 


[C] 


[D] 


[B] 


[F] 


[G] 


[PPO] 


[PS] 


R(450)/ 
R(550) 


1.08 


1. 07 


1. 08 


1.08 


1.07 


1. 14 


1. 14 


1. 15 


1.06 




IE 


IE 


IE 


IE 


IE 






IE 





immm i ] 

y >^;|^60^;6W^TD^^iA^fco p - tert- 7■■f•;^7 X y 

-J\y^m^'C%it^^tfz'lk. h 'j x^;UT ^ >^ira^T30°C-eJ|^ 3 

2 i L o 

itiE-a' ^ 6 c t ^mm I fz o 

tfz. ^mW^ ^ X h y ^ ^1/ A©3t#tt^i[{i35x 10-' ^cmVdy 
4 0 
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%mm 1 Tf-^M L fzmWm(0^mW^ ^ x h 7 ^ ;ua^. /ait 2 
218°C, 1. 7igT-tsS L{4IB^7 ^ /-Co mWm 

Mm^u.^^%mLfzi)<\it/uiimttmi)-'ofzo 

m^n^'n iA^ir^Md^r.$mw=^mmLtzo & ^ km^^^^^ 
m^mAum'^mmLtzi)^ ^^t^t'm^tt<mt^'ofzo 
mmn 1 Amm(D^ y -^-^^-otzi^^itmrnoumizr^^ 

218°C, 1.7fe-Cili§SEfe-|4M# L&|gM7 ^ ;l/A^^#fCo M#iu 

4 1 
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fz^ommt^hrfmLfzy ^ jiA^^-xi}< 0.5% 1 2 oo^k^ 

6^ B ^ M ^ ^ H *fe L /-c {i i ^ ch- ^ o /c o 

'J ;^ -rf;-;?;- h it S ^ i^ji ^ /c , b tl /i * M ^ ft © ^ it {i ^ ^ 

•^-it^^m&.tinsmmr'^'otz, mmm i t^mi^nm. 
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